Recreating different forest types in a zoo demands total commitment and appropriate professional expertise. The Coimbatore Zoological Park has been striving for the past four years (1994-98) to simulate or recreate eight different forest types of the Nilgiris at the site. Work on three of these eight vegetation zones have already begun. The experience gained during the last 4 years show that it is possible to recreate at least seven of these vegetation types using the same species found in the wild. Seedlings are either purchased from outside or propagated at the zoo itself. Many of the tropical wet evergreen species have been propagated, planted and firmly established at the zoo. Every botanic activity, including the outcome of every propagation and planting attempt, is recorded and analyzed through a computer software named ENTADA. Immediate future plans include the installation of a pair of rain guns for irrigating the rainforest zone, a green house for acclimatizing young rainforest seedlings to local conditions and initiation of Botanic Education Programmes for students.
Introduction
Historically, Botanical Gardens have been designated for plants and Zoological Parks for animals. A Botanical Garden can exist without animals but no Zoological Park is complete without plants. Plants have been used in zoos for (i) providing shade inside animal enclosures, (ii) as hedge plants or shady trees along pathways and (iii) as decorative backdrops behind exhibits. Zoos in India still employ plants mainly for the first two purposes mentioned. Any attempt to recreate or simulate wilderness has been traditionally restricted to exhibits (Ashraf, 1996) .
Though plants and animals are interdependent for every aspect of their biological requirements, it often becomes difficult to exhibit an animal with its associated species of plants in an exhibit. The victim is invariably the plant, suffering at the hands of grazers, browsers and folivorous primates. Integrating an animal with its associated plants is therefore a difficult exercise, demanding professional expertise. Zoos in the west have fulltime faculty solely for looking after their horticultural requirements. Zoo horticulture, still a new profession, now has a major role to play in replicating a wide range of bioclimatic zones like rainforest, temperate forest, grasslands and deserts. Animal exhibits are created within these zones, so that the visitors while strolling through the vegetation, can get the feeling of sharing the same environment of the animal. This concept of "landscape immersion" is now gaining popularity in zoological parks worldwide (Coe, 1996; Polakowski, 1987) .
The role of plants at the Coimbatore Zoological Park (CZP) took a major turn in 1994 when the CZP Society decided to develop the zoo as a BioPark of the Nilgiri Biosphere Reserve (NBR). Consequently, the spectrum of plant species selection has been narrowed down to 'native Western Ghats species' from the earlier idea of 'native Indian species'.
Zoos in temperate countries have limitations while attempting to recreate a tropical forest in an open environment. They either recreate them indoors or use native plants, which resemble the ones found in the vegetation type to be replicated. The Ford African Rainforest at Zoo Atlanta is a fine example of simulating a tropical forest outdoors using native temperate forest species (Jackson, 1996) . The Coimbatore Zoological Park has gone a step further by employing the exact species of plants while recreating the different forest types. There are advantages as well as disadvantages in restricting the species choice. Being located in the Nilgiri Biosphere Reserve (Fig:1) , the zoo is ideally placed to obtain the species list of different forest types that are meant to be recreated. The disadvantages include (a) difficulty in procuring the forest plants that are not normally available in commercial nurseries and (b) in establishing plants of humid and high altitude rainforests in a rainshadow environment. This paper describes the objective of recreating forest types, developments that have taken place in the botanical field at the zoo and the future plans for conservation of plant species. .
CZP: An interpretation Centre for the NBR
Newer zoos have an overall theme of animal collection and exhibition. Since the emphasis is on the conservation of native animals, many zoos have begun to concentrate on animals of their respective biogeographic region. The Arizona Sonerat Museum and the Northwest Trek, both in the US, are probably the two best examples of this.
The Coimbatore Zoological Park site, situated on the eastern
The Botanical side of a Zoological Park in Coimbatore, India N.V.K. Ashraf slopes of the Nilgiri hills, has appropriately chosen the Nilgiri Biosphere Reserve (NBR), as the 'theme'. The Western Ghats is one among the Mittermeier and Myer's 24 'hot-spots' of plant diversity in the world. Rich in endemic species, the NBR, is perhaps the most widely known mountain part of the Western Ghats. The zoo will be a replica of this Biosphere Reserve, focusing on the conservation and education of its flora and fauna, thus functioning as an interpretation centre for the NBR (Walker et al., 1999) .
The project site
The Coimbatore Zoological Park site lies in the rainshadow part of the NBR at an altitude of about 600 m. in Thuvaipathy Village of Anaikatty (11 0 6' N, 76 0 45' E ), about 30 km. from Coimbatore. The proposed 250 acre site constitutes a part of the large two square kilometre catchment area. The site lies juxtaposed to the Perinaickenpalayam Reserve Forest on the east. Two hill slopes, northern and southern, also form a part of the zoo. The hills elevate to 80 to 120 m. from the valleys (Fig 2) .
The vegetation type in the adjoining Reserve Forest could be considered as an intermix of Thorn and Dry Deciduous forest species, which is typical of the forest in Nilgiri Eastern Slopes (Table 1) . Barring two coconut groves of about 10 acres, the site is a barren hilly terrain that has been partly terraced for cultivating The ambient temperature at the site varies from 22 0 C to 35 0 C during the day. The site receives an annual rainfall of about 1,200 mm., much of which is received during the northeast monsoon (October to January). Day time humidity levels vary from 40 to 55 per cent during the dry season (January to April) and from 60 to 100 per cent during the monsoons (August to November). The ground water situation is satisfactory and the site is well served by wells and borewells. The area is influenced by strong winds during June to September.
Vegetation zones
Unlike the taxonomic criterion followed in most botanic gardens for organizing their collection (as palms, figs, ferns, orchids, conifers, herbal garden etc.), the organization concept at CZP is ecological or bioclimatic. The entire area has been arbitrarily divided into eight thematic vegetation zones (Fig. 3) . The largest of these zones is the Rainshadow Forest Zone (with an extent of about 90 acres) and the smallest is the Semi-Evergreen Zone (about 6 acres). When more than two or three vegetation associations exist within a forest type, the zone is further divided into Vegetation Belts. The Moist Deciduous Zone, for instance, has been divided into three belts: Moist Teak Forest, Bamboo
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Current activities
The focus now is on the development of Evergreen, Moist Deciduous and Multiple Use Zones. The Zoo has been collecting and propagating forest plants since 1991 in order to plant them in the designated vegetation zones during rainy season.
Collection
Since the focus is on plants of the Nilgiris, plant collection efforts have been restricted to non-governmental and governmental nurseries that deal with native Western Ghats species. Seed collection trips are organized every year to different forest areas, coinciding with the fruiting season during summer. 
Pests and diseases
The centre has launched a research project on the pests and diseases of forest plantations in collaboration with the Bharathiar University, Coimbatore. The project, completed in 1998, investigated into the prevalence and intensity of pests and diseases of plants at the Zoo. The research findings are expected to help the Zoo in formulating appropriate pest and disease control measures.
Software for botanical management
The Centre has developed a computer software for managing the enormous quantity of data generated on account of the dayto-day botanic activities. Named after India's largest podbearing climber Entada rheedii, the program ENTADA has now become an important tool for managing plant collections at the Zoo.
ENTADA is built around six modules: Collection, Propagation, Planting, Mortality, Disposal and Museum Specimens. Each module has a standard menu driven option with advanced features to offer flexibility and user friendly environment. The programme takes into account of all living plants (both planted and unplanted) and keeps track of the total quantity of every species, whether collected, propagated or planted.
The output menu can generate six types of reports: Taxon Report, Module Summaries, Rigid Report, Flexible Report, Trend and Current Stock. The software is now being subjected to rigorous tests for programming errors. Once this is done, CZP is planning to market this software for the benefit of botanists, horticulturists and plantation officers working in other organizations.
Future plans Botanic education
The zoo is looking forward to launch a project on botanic education with the help of funds from outside. The project envisions to expose students to botanical diversity in rainforests; and provide them a hands-on experience in plant propagation methods. The centre is also planning to prepare a booklet on interesting unconventional fruit yielding plants of Western Ghats.
Collection plan
Nearly 84 per cent of the plants and 43 per cent of the species planted in the Evergreen Zone so far have been trees. The remaining is composed of shrubs, palms, canes and climbers. Once the canopy gaps are filled with more shrubs, the next step would be to enrich the rainforest zone with ferns and orchids.
Infrastructure
While the propagation of rainforest species has been by and large successful, most of the seedlings fail to survive for even one year owing to alien climatic conditions. The Zoo plans to build a green house to accommodate the newly emerged rainforest seedlings and maintain them ex situ for two to three years before they could be considered hardy enough to withstand the local climatic conditions.
Planting
Only three of the proposed eight vegetation zones have been covered, extending over an area of about 25 acres, which is only 10 per cent of the total extent designated for the all the zones put together. The remaining five zones are expected to be covered by 2010. Planting in the thorn forest zone will begin during this monsoon. The Zoo management is also planning to install two rain-guns to irrigate plants of the rainforest zone.
An Ecological Park in the making … Converting a barren One sq. km. of barren catchment zone into a mosaic of varying tropical forest types is indeed a mammoth task. The task becomes all the more difficult when the plan is to use the respective plant species for various forest types and plant associations. The Montane Shola Forest Zone alone will have to be recreated using local plants. Nevertheless, the advantage of choosing a native bioclimatic zonation as the organization theme is very obvious. The Zoo is in a position to procure the seeds or cuttings of rare species and propagate them at the Zoo itself. The process has only just begun and will take another 15-20 years to establish vegetation cover.
Soon visitors can see a 'rainforest' in the core area, a 'shola forest' on the undulating hill-tops, a 'moist deciduous forest' along the southern slopes, a 'thorn forest' along the foothills of the northern slopes, a 'dry deciduous forest' close to the reserve forest, a 'rainshadow forest' along the hill topes and a 'multiple use zone' along the western part of the park. With exhibits of various animal species being distributed across these vegetation zones, the Coimbatore Zoological Park is envisioned to become an Ecological Park, with collections of interest to both zoologists and botanists.
